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(1)

SUBCOMMITTEE HEARING ON MEETING THE 
WORKFORCE DEMANDS OF SMALL BIO-

ENERGY 
BUSINESSES 

WEDNESDAY, JUNE 20, 2007

U.S. HOUSE OF REPRESENTATIVES, 
SUBCOMMITTEE ON CONTRACTING & TECHNOLOGY 

COMMITTEE ON SMALL BUSINESS, 
Washington, DC. 

The Subcommittee met, pursuant to call, at 10:00 a.m., in Room 
2360, Rayburn House Office Building, Hon. Bruce Braley [Chair-
man of the Subcommittee] presiding. 

Present: Representatives Braley, Clarke, Davis, and Chabot (ex 
officio). 

OPENING STATEMENT OF CHAIRMAN BRALEY 

ChairmanBRALEY. Good morning. I call this Subcommittee hear-
ing to order to examine the issues of the workforce demands in the 
renewable fuels industry. We have a distinguished panel of wit-
nesses today, and I am very excited about the opportunity to dis-
cuss this very important topic. 

I would first like to take a moment to thank the great panel of 
witnesses we have today, and I would like to extend a special 
thank you to my Senator, Tom Harkin, for taking time out of his 
extremely busy schedule to attend. His role as chairman of the 
Senate Agriculture Committee makes Senator Harkin an ideal wit-
ness to come testify on this issue. Senator Harkin was chiefly re-
sponsible for including the energy title in the 2002 Farm Bill and 
has been at the forefront of the bio-energy boom throughout his 
long career in the United States Senate. 

Today, the Subcommittee will have the opportunity to explore 
the potential for sustaining the renewable fuel sector in rural 
America. Members will hear from expert witnesses on issues asso-
ciated with industry growth and expansion as well as the need for 
future investment in human capital to address worker shortages. 

Growth in the renewable fuels industry has been a significant 
stimulus for the United States economy, particularly for small 
firms. More than 75 percent of all renewable fuels producers are 
small businesses. On average, these plants employ fewer than 50 
people. These small businesses have been revitalizing stagnant 
local economies in rural America. In Iowa, where I live, the explod-
ing renewable energy sector is creating thousands of jobs. As of 
early 2005, it was projected that ethanol could create over 5,000 di-
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rect and indirect jobs in my State and pay $82.4 million in wages 
per year. 

To meet the future demand of this expanding industry, however, 
it will be necessary to train thousands of new workers in the next 
6 to 12 months. The increasing number of job opportunities has 
caused concerns about access to a trained workforce. As the de-
mand for a highly skilled workforce to operate this industry 
emerges, plant managers are faced with the need for skilled work-
ers to run the high-tech bio-energy facilities that are sprouting 
across this country. The human capital needs that these plants will 
face as more production facilities come on line present a serious 
challenge to the biofuels industry. 

The job skills needed to work in the bio-energy plants of today 
are much more sophisticated than the manual labor required at the 
grain elevators I worked at, in Iowa, growing up in the 1970s. To-
day’s workers need computer training and lab skills to handle the 
increasingly complex tasks of processing large quantities of feed-
stocks into energy that fuels our Nation. 

In the ethanol sector alone, extensive and costly on-the-job train-
ing is often required. Some States and local communities have 
begun to address this problem by creating training and mentoring 
programs at community colleges and at other institutions of learn-
ing. I believe that Congress must also take action to address this 
issue. We need to recognize this growing demand for skilled work-
ers and technicians to meet the expected needs of the ag-based bio-
energy sector, particularly for small businesses. 

That is why I have introduced legislation, H.R. 872, the National 
Endowment for Workforce Education and Renewables and Agri-
culture Act. The NEW ERA Act would enhance the training of in-
structors at educational facilities like community colleges in the 
areas of agricultural-based bio-energy research, technology, effi-
ciency, and conservation. We need to act now to meet this growing 
demand to capitalize on the unique opportunity to transform our 
energy economy and to improve our international security by 
switching our energy focus from the Middle East to the Midwest. 

There is a promising future for the next generation of bio-energy, 
including potential growth in the evolving cellulosic industry. Ex-
citing potential in the bio-energy industry exists in every congres-
sional district in this country. We need to provide opportunities for 
the skilled workforce that will be needed to take us to the next 
level of energy freedom. 

Despite all of the successes in the bio-energy business, we still 
have a long way to go. Though renewable fuels have grown expo-
nentially over the past decade, they still make up less than 1 per-
cent of current U.S. production. At a time when this country is fac-
ing record energy prices, it is critical that we continue to develop 
our alternative energy supplies. Small businesses can help achieve 
this goal but only if they have the skilled employees necessary to 
make that happen. If we truly care about the security of our chil-
dren and of our children’s children, we need to continue to push the 
envelope on the bio-energy economy. 

I am excited to hear from our distinguished panel of witnesses, 
and I look forward to today’s discussion. 
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Now I yield to my colleague and friend from Tennessee, Ranking 
Member Davis, for his opening statement. 

OPENING STATEMENT OF MR. DAVIS 
Mr.DAVIS. Thank you, Mr. Chairman. 
Good morning. Thank you all for being here today with special 

recognition to our witnesses, many of whom have traveled great 
distances to be with us today. 

I would like to especially thank Dr. Kelly Tiller, journeying up 
all the way from east Tennessee. It is great to see you, and thank 
you for being with us today. 

I would also like to thank Chairman Braley for calling this time-
ly hearing. 

Renewable energy provides a great opportunity for U.S. agri-
culture and for rural America to be leaders in the new era of en-
ergy production. Just like most emerging industries, it will be a 
small business that leads the way. All of us recognize the strategic 
imperative for reducing our dependence on imported oil. We import 
nearly two-thirds of the oil that we consume. With gas prices at or 
above the $3 per gallon range, it is very important to discuss ways 
to increase our energy output to keep up with the demand. 

We also recognize the immense potential for renewable energy in 
spreading growth, jobs and wealth creation in rural America. There 
can be little doubt that increased demand of renewable fuels has 
a great positive impact on our Nation’s economy, including small 
business. Diversifying and improving our Nation’s energy produc-
tion and consumption increases competition, which we all know 
drives prices down, spurs innovation and creates opportunities for 
niche industries to crop up and to begin to thrive. 

We need to promote the expansion of new plants and aid re-
search in improving this new industry’s technology. Our scientists, 
farmers and entrepreneurs will continue to lead the world in devel-
oping and in investing the cutting edge technology, infrastructure 
and farming methods. Advances in many fields will play an impor-
tant role such as the continued improvement in crop yields, the op-
timization of crop material and fuel feedstock, the cost reduction 
and production of ethanol and of other alternative fuels. 

With any emerging industry, there will be a period of growing 
pains, including the topic of this hearing—the need for additional 
qualified and trained technicians to build, to operate and to main-
tain these new plants. This phenomenon is not new. When an in-
dustry grows as quickly as this one has, there are going to be prob-
lems finding qualified employees. In this instance, I am reminded 
of the famous quote from the movie Field of Dreams. ″if you build 
it, they will come.″ I believe that, as the bio-energy industry grows 
and becomes more prevalent, potential workers will recognize that 
there is an inherent value in learning a trade specific to bio-energy 
production. High-paying, secure jobs are their own best advertise-
ment. Hardworking Americans will take the positive steps nec-
essary to fill these jobs for the future. 

In helping this industry grow and prosper, we must ensure that 
Federal dollars are put to the best use. The artificial subsidizing 
of growth of this or of any specific workforce would cause potential 
problems in the future. With that said, I do believe that the Fed-
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eral Government can and will have an important impact on helping 
these emerging bio-energy firms to grow. 

We have asked our expert panels of witnesses to identify some 
of the stumbling blocks to finding, hiring and training these new 
employees. Meetings like this today bring people together to dis-
cuss the challenges and the opportunities of renewable energy that 
will pave the way for producers and consumers in the future. I look 
forward to hearing their testimony and to working with each of you 
to find solutions that best fit the American bio-energy industry. 

Again, I thank Chairman Braley for calling this hearing, and I 
yield back the remainder of my time. 

ChairmanBRALEY. I thank the ranking member, and I am very, 
very proud to have the Field of Dreams in my district, and any 
time you would like to come visit, we would love to have you. 

Our first witness is no stranger to the bio-energy industry. The 
recent issue of the National Journal had an energy special on corn 
power, and included prominently in this issue was our first wit-
ness, Senator Harkin, who needs no introduction. He was first 
elected to the United States Senate in 1984. Iowans returned him 
in 2002 for his fourth term in the Senate. Previously, he served in 
the House of Representatives for a decade. He is currently chair-
man of the Senate Agriculture, Nutrition and Forestry Committee 
and the Committee that is currently considering the Farm Bill. 

Senator Harkin has been a leader in the biofuels industry in 
Congress, and he has successfully worked to increase the country’s 
production of biofuels. 

Welcome to the hearing, Senator. 

STATEMENT OF THE HON. TOM HARKIN, A UNITED STATES 
SENATOR FROM THE STATE OF IOWA 

SenatorHARKIN. Mr. Chairman, thank you very much. 
Congressman Davis, thanks for having me here. 
Above all, thank you for having this hearing, and thank you for 

being on the cutting edge of this legislation to try to get the work-
force that we are going to need in the future. 

I have to apologize. I just got notice. I thought that our vote was 
going to start at 10:15. They moved it up. It actually is called at 
10:11. Now, that is a rarity in the Senate. Usually, our votes are 
pushed back. You may be witnessing a first here where a vote actu-
ally occurred before they scheduled it. 

Let me just say that as I was coming over here—let me just ask 
that my statement be made a part of the record. 

When I was coming over here, Congressman, through the Ro-
tunda, I looked up. There is that scene that goes around that main 
Rotunda of the Capitol. You see the history of the United States 
depicted up there. The last panel is the flight of the Wright Broth-
ers’ airplane. Right before that is the Industrial Revolution. I sub-
mit to you that we are on the cusp of a bio-energy revolution in 
this country, a bio-energy/biochemical revolution in this country, 
and it will change things as dramatically as the Industrial Revolu-
tion changed America at that time. 

Now, we have got to be ready for it, just as you said, Congress-
man. I think both of you alluded to the fact that a lot of this would 
be small businesses. We think of the Industrial Revolution a lot of 
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times as the big factories and the big plants, but really it was in 
our small machine shops, in our small foundries that people experi-
mented and devised the kinds of equipment and tools that we need-
ed for our farms and for our mechanization in America. It was not 
the big plants. The big plants may have forged the steel and stuff, 
but it was the small plants and the small businesses that really en-
abled us to take advantage of the Industrial Revolution. 

I think the same thing is going to be happening with our bio-en-
ergy revolution. I mentioned that picture. I also have a picture in 
my office, one of my favorite pictures. It is of Henry Ford, the origi-
nal Henry Ford. It was taken in 1939. It is of old Henry Ford. He 
was fairly old at that time. He passed away, I think, in 1946. He 
had a baseball bat, and he was striking the trunk of a 1939 Ford 
to demonstrate that the trunk, made from soybeans, would not 
dent and would not break. That was in 1939. I also have a picture 
of Henry Ford wearing a soybean suit. He predicted at that time 
that, of the cars of the future, much of the composites of the steer-
ing wheels, the dashboards and things like that would be made 
from bio-based products. But what happened to Henry Ford’s 
dream? 

Well, what happened was World War II. We had to have an im-
mense, immediate demand for petrochemicals, for petroleum to con-
duct the war, and then we have been living on that ever since. We 
just sort of have been living off of the generation of that ever since. 
Well, we now know what is happening. We are depleting our oil 
supplies. Plus, the places where we get our oil from are very unsta-
ble. As you said, Mr. Chairman, this has a lot to do with national 
security and what we are going to do about our national security, 
and you are right. We have to act now. We cannot afford to just 
sort of let this dribble along. 

So, in order to move this—as you mentioned, we put in the last 
Farm Bill the first ever energy title—I have been in constant con-
sultation with my counterpart on the House side, Chairman Peter-
son, and Mr. Goodlatte, Senator Chambliss on our side. We have 
been working on a bipartisan basis to kind of push the envelope 
even more on energy production from biomass. So cellulose is going 
to be a big part of the future. 

I saw a map, Congressman Davis, of the United States and the 
estimates. Actually, this was a study done by the University of 
Tennessee, and it showed the United States in terms of increases 
in net farm income in the next 25 years, I believe it was. I may 
be mistaken there. The places where net income is going to be the 
biggest are the States that had the best biomass production. Ten-
nessee was one of them, by the way, of course with Iowa, where 
you will see big gains because of the demands that are going to be 
put on us. 

So, as we move ahead in all of these areas, we are going to need, 
Congressman Braley, what you have so appreciably, I think, 
thought about, and that is where is the workforce coming from. 
Who are all of these people going to be? 

Now, if you do not mind, I will brag a little bit about Iowa. We 
are now number one, as you know, in the production of ethanol. In 
fact, we have sort of reached a milestone of energy independence 
of our own in Iowa. If we did not export ethanol out of Iowa, we 
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would have enough ethanol in Iowa to replace 100 percent of our 
gasoline in the State of Iowa right now. It is true. 

Now, we are also building wind generators. Now we are third in 
the Nation in the production of wind energy. California is first, 
Texas and then us, but in per capita, we are number one. I always 
like to point that out. We are number one in wind energy produc-
tion on a per capita basis, and we are building even more. We will 
surpass Texas very soon and probably reach California in a short 
time. These require technicians. They require people who know 
how to repair them. These are huge windmills. These are not 1-1/
2 megawatts. These are 2-1/2-megawatt generators. We need the 
workforce, people trained not only in how to make them, to con-
struct them, but in how to modify them, in how to maintain them, 
in how to work on them when they break down. So it is going to 
take a new kind of workforce there, then, in the biofuels with the 
ethanol and with cellulose coming on line. 

Now, we are going to move rapidly into cellulose. We cannot 
meet either what President Bush has wanted or what we have in 
our energy bill on the Senate side in terms of renewable fuel stand-
ards. We will not be able to meet that just by corn alone. We are 
going to have to have cellulose. So that is going to generate a whole 
new kind of basis of input. How do we grow the crops? How do we 
process them? What are the enzymes we are going to use? What 
are the pyrolytic processes that we might have to use in conjunc-
tion with that? More research money is going to—and we are going 
to do that in our Farm Bill. We are going to put more research 
money into the cellulose conversion, but now again, we are going 
to have to think about the new kind of plants that are going to 
have to be built and how they are going to be maintained. Where 
is that workforce going to come from? 

I can tell you, Congressman, like you, I visited a lot of our eth-
anol plants in Iowa, and you would be amazed at how many of 
those plants I have talked to the managers or to some of the people 
working there who graduated from Iowa State and who got good 
degrees in engineering, chemical engineering, maybe, mechanical 
engineering, whatever, who left the State because there were no 
jobs. They are now back in Iowa. They are now back because there 
are good-paying jobs there for them. 

So I can see this as sort of a win-win-win for everyone. It is bet-
ter for the environment with all of the impact of global warming 
that we are seeing. It is good for our national security. The more 
fuels we can get from our fields and trees and whatever else it 
might be, then the less we have to get from unstable countries that 
are not necessarily acting in our best interests. 

Third, it is going to provide new jobs, a whole new culture of jobs 
and of job opportunities in our society, but we cannot just sit back 
and say, ″Well, fine. When they build them, you know, they will 
come.″ well, I appreciate the Field of Dreams analogy, but I do not 
just want to let these plants go ahead, because we have to do ev-
erything we can to push it as rapidly as possible. If you build the 
plants but they cannot get the workforce, that is going to slow ev-
erything down. 

So I am just here to say thank you for this legislation and to add 
whatever support I can to help move it along, Congressman Braley 
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and Congressman Davis. I think you are on to something, and 
there is no better place to do this than at our community colleges. 
There is no better place. They are out there where the action is 
taking place. They have the expertise to do it. Oh, I am not saying 
that our universities and stuff cannot do that, too, but it just seems 
uniquely designed for our community college structure to be able 
to train, educate and to maybe even have retraining, skill upgrad-
ing as we go along because these plants are not going to be static. 
What we start with will not be what they are going to be 10 and 
20 years from now. They are going to change and modify and be-
come more efficient. So it is going to require a constant adaptation 
by our workforce to maintain those. 

So I just wanted to be here to again thank you for this and to 
lend whatever support I can and to commend you for holding the 
hearing and introducing the legislation, and I hope we can get it 
through as rapidly as possible as a good adjunct to what we are 
going to be doing in the Farm Bill. 

Thank you very much, Mr. Chairman.

ChairmanBRALEY. Thank you for taking time from your busy 
schedule. We appreciate it very much, and I hope you make your 
vote. 

SenatorHARKIN. Oh, we will make it. Thank you very much for 
your leadership. It is great legislation, and I hope we can get it 
done. 

Thank you very much, Congressman Davis. 
Mr.DAVIS. Thank you. 
SenatorHARKIN. Thank you, Mr. Chairman. 
ChairmanBRALEY. Now we will set up for our second panel and 

begin as soon as we are ready. 
It looks like our panel is seated. Let me just go over some of the 

basic ground rules. 
Witnesses will be allowed 5 minutes to deliver their prepared 

statements. All of your written statements will be included as part 
of the official records of the hearing. The way that the lights work 
is, when you have 1 minute remaining, the yellow light will come 
on, and when your time is up, the red light will come on, and be-
cause we have such a distinguished and large panel this morning, 
we appreciate your cooperation in that regard. 

I will be introducing the first four witnesses right before they 
give their opening statements, and then Ranking Member Davis 
will be introducing the last two witnesses before they give their 
opening statements. 

So I would like to begin with John Caupert. John has been the 
Director of the National Corn-to-Ethanol Research Center at 
Southern Illinois University Edwardsville since October 2006. Prior 
to joining NCERC, he was the Area Manager for the North Amer-
ican Business Unit of Romer Labs, Inc. NCERC facilitates the com-
mercialization of new technologies for producing fuel ethanol more 
effectively. 

Welcome, Mr. Caupert. 
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STATEMENT OF JOHN CAUPERT, DIRECTOR, NATIONAL CORN-
TO-ETHANOL RESEARCH CENTER 

Mr.CAUPERT. Thank you, Chairman Braley. 
Good morning, Chairman Braley, Ranking Member Davis and 

members of the Subcommittee. 
My name is John Caupert, and I am the Director of the National 

Corn-to-Ethanol Research Center located in University Park of 
Southern Illinois University Edwardsville. I was just thinking what 
an honor to be following Senator Harkin, but at the same time it 
is a challenge to follow distinguished Senator Harkin. 

This hearing is crucial to assure that a qualified and trained 
workforce is ready and able to fill the thousands of jobs being cre-
ated by the biofuels industry. In order to supply this workforce, a 
comprehensive education and workforce training program must be 
developed. With more than 110 ethanol plants in operation and an-
other 80 plants under construction, the need for qualified appli-
cants is urgent. The need for qualified employees is now. 

Our refineries are being built from the East Coast to the West 
Coast, from the Canadian border to the border with Mexico. With 
rapid industry growth, it is becoming increasingly difficult to locate 
employees with the proper training and educational background re-
quired to work in these technical fuel refineries. 

Chairman Braley said the majority of biofuel producers, greater 
than 75 percent, are individual plants with fewer than 50 employ-
ees. On average, these plants do not have the infrastructure which 
is necessary to support thorough in-house training programs. De-
signers of fuel ethanol plants offer condensed training programs for 
the staff of a newly constructed facility. 

Generally speaking, these programs do not extend beyond start-
up guarantees. A comprehensive workforce training program is 
necessary to increase efficiency and productivity, to develop a tech-
nical workforce, to improve workplace safety, to increase environ-
mental awareness, to minimize natural resource usage, and to re-
duce our dependence on foreign oil. 

For the reasons stated above, the National Corn-to-Ethanol Re-
search Center developed a workforce education and development 
training program. The template of our program is a 5-day, 50-hour 
comprehensive overview of the ethanol production process. In addi-
tion, we offer a 1-year internship program with a second year op-
tion. These programs, titled Fundamentals of Applied Ethanol 
Process Operations, assist in filling a void that exists in today’s 
biofuels industry, the void of qualified applicants. Our programs 
ensure that the employees of the biofuels industry will not only be 
technology analysts, but more importantly, they will be analyzers 
of technology. These programs are unique in that the National 
Corn-to-Ethanol Research Center is the only facility in the world 
where a person will receive classroom instruction on biofuels, com-
puter simulation of the biofuels production process and hands-on 
applied learning at a pilot-scaled dry-grind and wet-mill ethanol 
plant, all of which takes place under one roof. 

The National Corn-to-Ethanol Research Center supports the 
NEW ERA as it recognizes the opportunity at hand, the oppor-
tunity being collaborative efforts between community colleges, 4-
year institutions and the National Corn-to-Ethanol Research Cen-
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ter. By working together, we will address the need for qualified ap-
plicants in the biofuels industry. Qualified employees of the 
biofuels industry will help to create energy independence for the 
United States of America. The National Corn-to-Ethanol Research 
Center looks forward to working with the 110th Congress and this 
Subcommittee. 

Thank you. 
[The statement of Mr. Caupert may be found in the Appendix on 

page 38.]

ChairmanBRALEY. Thank you. 
Our second witness is Ron Litterer. Ron is the first Vice Presi-

dent of the National Corn Growers Association, and he has held 
various leadership positions, including Chairman of the Disaster 
Task Force, Chairman of the NCGA Public Policy Action Team, and 
President of the Iowa Corn Growers Association. As a representa-
tive of NCGA, Mr. Litterer has advocated the development of bio-
technology, emphasizing the importance of responsible, accountable 
management by biotechnology providers, producers, suppliers, and 
grain merchandisers. The NCGA is a producer-directed trade asso-
ciation, headquartered in St. Louis, that represents the interests of 
more than 30,000 farmers. 

Welcome. 

STATEMENT OF RON LITTERER, FIRST VICE PRESIDENT, 
NATIONAL CORN GROWERS ASSOCIATION 

Mr.LITTERER. Mr. Chairman and Ranking Member Davis, on be-
half of the National Corn Growers Association, I appreciate the op-
portunity this morning to discuss the renewable fuels industry and 
the growing need for a trained workforce in the field of bio-energy. 

I am a corn farmer from Greene, Iowa. I am the first Vice Presi-
dent of the National Corn Growers, and we represent, as Congress-
man Braley said, over 32,000 members from 48 States. NCGA also 
represents more than 300,000 farmers who contribute to corn 
check-off programs and 27 affiliated State organizations across our 
country, working together to create new opportunities in markets 
for corn growers. 

The National Corn Growers Association applauds your efforts, 
Mr. Chairman, and this committee’s for recognizing and addressing 
the critical need for a strong, trained workforce for the bio-energy 
industry. Today, there are 121 ethanol plants on line with 75 
plants under construction with each plant creating around 40 new 
jobs in rural America. In my home State of Iowa, there are 28 eth-
anol plants with more than 1.7 billion gallons of annual capacity. 
These plants have created more than 27,000 jobs across Iowa, stim-
ulating the local economies and invigorating rural development 
across the State. 

As you may know, the ethanol industry has been one of the most 
significant success stories in American manufacturing over the past 
quarter century. From a cottage industry that produced 175 million 
gallons of ethanol in 1980, the American ethanol industry has 
grown to include 121 manufacturing facilities with an annual ca-
pacity of nearly 6.2 billion gallons. 
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Today, renewable fuels have become a critical part of the U.S. 
energy policy. As a consequence of continued high petroleum prices, 
regional instabilities and America’s commitment to reduce our de-
pendence on foreign oil, ethanol and other renewable energies are 
now a critical component in our efforts to build a strong domestic 
energy supply. 

These developments in the biofuels industry have spurred new 
value-added agriculture businesses, employment opportunities and 
ethanol plant investments throughout our country. In the Midwest, 
corn ethanol has made a significant contribution to rural commu-
nities and has created thousands of jobs in much needed areas. As 
corn ethanol continues to grow and cellulosic ethanol begins to de-
velop, we must have a dedicated and trained workforce to operate 
these facilities in all regions of the United States. 

According to a study by John Urbanchuk on the economic con-
tributions of the ethanol industry, in 2006 alone the U.S. saw the 
creation of 163,000 jobs in all sectors of the economy due to the in-
crease in gross outputs resulting from the ongoing production and 
construction of new ethanol capacity. These include more than 
20,000 jobs in America’s manufacturing sector, American jobs mak-
ing ethanol from grain produced by American farmers. 

Again, a key component of the success of the U.S. ethanol indus-
try over the next decade will be to ensure the industry has a ready 
and available workforce. Community colleges, land-grant univer-
sities and technology education centers are well positioned to train 
and to educate a robust and productive workforce. These institu-
tions will play a unique role in serving both the educational needs 
as well as meeting the growing needs of the booming bio-energy 
sector by making available a dedicated grant program to these in-
stitutions. 

The critical hands-on training required to operate these facilities 
will be available to all persons interested in pursuing a career in 
bio-energy, and it will provide countless new opportunities for 
American workers. The collaborative efforts of the industry, of the 
educational institutions, along with government investment will 
grow the bio-energy field and create good jobs and clean energy. 

The National Corn Growers Association believes legislation like 
the National Endowment For Workforce Education and Renewables 
and Agriculture Act, the NEW ERA Act, will help to expand our 
Nation’s capacity to identify and to track new jobs and skills associ-
ated with a growing renewable energy sector as well as to develop 
and to support national and State skill training programs that will 
demonstrate best practices in addressing skill shortages that have 
already begun to affect the expansion of renewable energy. 

Already, the renewable and energy efficiency industries are feel-
ing the pinch of labor shortages. A 2006 study from the National 
Renewable Energy Lab identified the shortage of skills and of 
training as a leading nontechnical barrier to renewable energy and 
to energy growth. 

The National Corn Growers believes strongly in the continued 
commitment to build a strong domestic renewable energy work-
force. Ethanol and other bio-energy technologies will play a signifi-
cant role in reducing our dependence on foreign oil, in building up 
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hundreds of rural economies, and in creating thousands of new job 
opportunities across the country. 

The renewable fuels industry has proven to be one of the greatest 
success stories in rural America in this country, bringing with it 
opportunity and prosperity for the American farmer. 

Thank you. 
[The statement of Mr. Litterer may be found in the Appendix on 

page 52.]

ChairmanBRALEY. Thank you. 
Our third witness is Bruce Rastetter, who is the Chief Executive 

Officer of Hawkeye Renewables and who serves on the board of di-
rectors of the Renewable Fuels Association. Prior to joining Hawk-
eye Renewables, Mr. Rastetter was founder and CEO of Heartland 
Pork. Hawkeye Renewables operates two ethanol plants in Iowa, 
with a combined capacity for producing 215 million gallons of eth-
anol annually. On my last trip back to the district, I had the pleas-
ure of getting a tour of one of the facilities in Hawkeye, Iowa from 
Mr. Rastetter. 

Welcome. 

STATEMENT OF BRUCE RASTETTER, CEO, HAWKEYE 
RENEWABLES 

Mr.RASTETTER. Well, good morning, Mr. Chairman and Congress-
man Davis. I really appreciate the opportunity to be here today. 
Certainly, in growing up on a small farm in rural Iowa and being 
encouraged to get a good education and being able then to come 
back to agriculture and to see a dynamic industry that continues 
to grow and that offers both great opportunity and hope for our 
country in terms of energy and increased food production and all 
of the benefits that are going to come with it, I certainly appreciate 
the opportunity to visit with you today about your initiative on 
education. 

As founder and CEO of Hawkeye, as you mentioned, today we 
currently have two plants, one in Iowa Falls and one in Fairbank. 
We are engaged in building two more 100 million-gallon plants in 
Iowa. Each of those plants employs about 45 people. As an oper-
ator, I can absolutely tell you that there is no lack of demand or 
interest in renewable energy in terms of jobs and people’s interest 
in this. 

As an example, when our Fairbank plant was set to open, we re-
ceived over 800 applications for the 45 jobs. However, I can also 
tell you that it was easy to sift through those prospective hires 
based on the degree of education, training or experience that the 
applicants had. In fact, of the 45 people per plant, on an average, 
only seven to 10 had any degree of experience in biofuels. For the 
remaining employees, Hawkeye, like many other ethanol producers, 
has implemented wide-ranging, comprehensive training programs 
for each plant. At Hawkeye, we partnered with our technology pro-
vider to implement that training and education as part of bringing 
those employees on and teaching them some basic skills of biofuels. 

Moving forward, this is an exciting industry to be involved with, 
and frankly, in being located in America’s heartland, there is a 
great degree of hope and excitement about the quality of jobs being 
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offered as well as the overall effect of contributing to our national 
economy and energy security. 

As with any growing industry, the biofuels industry faces a num-
ber of issues related to its continued and sustained growth. One of 
the most important challenges is the access to a quality workforce 
that is educated and trained to work in the biofuels space. 

That is why I am pleased to be with you today, Congressman 
Braley, to discuss your initiative on training and to help bolster the 
education process at community colleges in Iowa and across the 
country. 

Across the country, biofuel plants have sought to build collabo-
rative relationships with educational institutions at all levels, be it 
in research and development with research universities or in train-
ing and education with community colleges like we are discussing 
today. The relationships between these that are active and oper-
ational in the industry with those in the educational community 
will provide long-lasting, positive effects on our communities. 

It is also noteworthy, I think, to remember that this industry is 
still relatively new and is undergoing massive growth. Because of 
that, there is an incredible amount of work to be done in research 
and development with biofuels, but also that research and develop-
ment will no doubt lead to more and better jobs as well. This in-
dustry will continue to grow through the use and development of 
additional technologies, and that will require additional education 
and training to ensure there is a prepared workforce for these jobs 
that will come on line. 

A friend of mine reminded me of what happened in the oil indus-
try years ago in Texas, in that part of our country. Because of the 
new discoveries, the new jobs and the new technologies that contin-
ued to develop, many educational institutions invested in training 
and education for jobs and research related to that industry. While 
the country has to continue to look for oil elsewhere today, people 
from around the world come to learn from the very best about the 
oil production and discovery space here in America. 

The center of intellect and potential for renewable and alter-
native energy should be in America, and I would further argue that 
it makes sense for that to be located in the Midwest, and with the 
encouraging pieces of legislation like this bill, we can continue to 
move toward real potential as a reality of part of this industry. 

Hawkeye has a great relationship with our local community col-
lege, Ellsworth Community College, in Iowa Falls. Today, with me 
is Mollie Teckenberg, the provost of Ellsworth. One of the initia-
tives community colleges are taking around this country is to look 
forward and to pass bond issues. Ellsworth did one last fall to fund 
a renewable center. Your bill is very timely in terms of additional 
funding towards training and education and outreach to high 
schools and to other parts of the community to bring those people 
to have interest in continuing to move forward with renewable en-
ergy and to matching programs the communities are investing in 
rural America today and going forward. 

Thank you for your time. 
[The statement of Mr. Rastetter may be found in the Appendix 

on page 56.]
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ChairmanBRALEY. Thank you. 
Our fourth witness is Dr. Patricia Keir, who is the first Chan-

cellor of the Eastern Iowa Community College District. Prior to her 
arrival in Iowa, Dr. Keir spent 5 years as President of San Diego 
Miramar College. She was also the Executive Vice President/Pro-
vost at Lansing Community College in Michigan. As Chancellor, 
Dr. Keir oversees the Eastern Iowa Business and Industry Center, 
which offers a number of services and programs to aid local busi-
ness development. 

Welcome. 

STATEMENT OF DR. PATRICIA KEIR, CHANCELLOR, EASTERN 
IOWA COMMUNITY COLLEGE DISTRICT OFFICE 

Ms.KEIR. Thank you. Thank you very much, Chairman Braley 
and Ranking Member Davis. 

I am the Chancellor of Eastern Iowa Community College District, 
a district which includes Clinton, Muscatine and Scott Community 
Colleges and incorporates small urban, suburban and primarily 
rural communities. Since all three of our colleges sit on the Mis-
sissippi River, our district also participates in a number of bistate 
economic and workforce development initiatives with Illinois, par-
ticularly in the Quad City. 

I would like to address the role the Nation’s community colleges 
can play in preparing the workforce for this emerging and exciting 
biofuels and ag-based products small business sector and how our 
participation could best be led and structured. How are we going 
to efficiently and effectively prepare our workforce to meet the 
needs that everyone is talking about? 

I confidently recommend a leadership role for community col-
leges. There are more than 1,200 community colleges distributed 
across the United States. Community colleges are often the only 
educational institutions and, thus, the primary source of workforce 
training for many rural areas. No other segment of higher edu-
cation is more responsive to its local community and workforce 
needs. Given the explosion of interest in bio-energy, particularly in 
the Midwest, we need to rapidly develop and deploy education and 
training programs to meet the emerging needs of the many related 
small businesses popping up everywhere. 

In general, the types of jobs key to supporting projected growth 
in ethanol could be divided into thirds: Individuals needing short-
term training; individuals needing associate degrees, technicians, 
and graduates with 4-year and advanced degrees. Community col-
leges are the starting point for all of these levels of training with 
their noncredit and short-term program options, their 2-year asso-
ciate degree programs, and their mission to prepare students to 
transfer successfully into 4-year colleges and universities. 

Building awareness of the small business workforce opportunities 
in this new field is also essential. Clearly, the U.S. needs to gear 
up to create and prime the pipeline with up and coming agricul-
tural-based technicians, scientists and engineers, but today’s young 
people and reentry adults are entering a buyer’s market. There is 
no shortage of industries and types of business vying for their at-
tention and their career choice. We must make career awareness 
of the bio-energy field a priority in our Nation’s middle schools, 
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particularly in rural areas, since middle school years are the best 
times to influence students and parents regarding career choice 
and how to prepare for that career. 

Again, because community colleges and particularly community 
colleges in rural areas are so tightly connected to their local K-12 
systems and have articulated a seamless transition for many stu-
dents in high school into college level coursework, we are well posi-
tioned to fill the pipeline with short-term certificate training to up-
grade the current workforce for these jobs. There is no doubt, cer-
tainly in Iowa, that individual community colleges have already ea-
gerly stepped up to individually develop bio-energy programs to 
meet local needs. 

However, I would like to make the point that a more systematic, 
collaborative approach would streamline the process, reducing du-
plication or an excess of training programs, making sure everyone 
has access to the most up-to-date, thorough curriculum and acting 
in concert to be sure that we do not create an oversupply of techni-
cians in some parts of Iowa and an insufficient number in others. 

There is a model for optimum preparation of coordination and re-
sponsiveness. Through its Advanced Technology Education pro-
gram, the National Science Foundation has created a system 
through the Nation’s community colleges to educate technicians for 
all of the high technology fields critical to our Nation. The ATE 
program fosters partnerships between academic institutions and 
employers to promote improvement in the education of science and 
engineering technicians at the undergraduate and secondary school 
levels. 

At the Eastern Iowa Community College District, for example, 
we host the National Science Foundation Center of Excellence in 
the area of energy and the environment. Our ATE Center serves 
as a resource and clearinghouse for curricula and training mate-
rial, the professional development of faculty and program improve-
ment strategies, and then the results of our work are shared with 
other community colleges throughout the Nation and, through 
them, into their K-12 and business partners. Reinventing the wheel 
is minimized, and a community college seeking to meet local train-
ing needs can quickly turn to us as a resource to implement needed 
programs in their local areas. 

To me, America’s rural landscape is a very exciting place. Our 
farms are emerging as primary sources of materials to address our 
Nation’s energy and sustainability challenges. Research is showing 
us more and more interesting uses of biomass. Small businesses 
are popping up everywhere in response to this ongoing trans-
formation. However, given the intellectual challenges of this new 
field and the, quote, ″depopulation″ of many of our rural areas, we 
must commit to choosing a systematic, efficient and forward-think-
ing system of bringing workers into the field and training them to 
meet its demands at every level. I believe that our agricultural sec-
tor, long known for feeding the Nation, will assume the role of fuel-
ing the Nation. Small business will play a key role in making this 
transformation a reality, located throughout the Nation, accessible 
to all, closely tied to K-12 and to our universities. Known to be re-
sponsive to local business and to move quickly, community colleges 
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should be regarded as a leader in the meeting of workforce de-
mands of small bio-energy businesses. 

Thank you very much for giving me this opportunity to share my 
thinking with you and my enthusiasm for the Nation’s community 
college system. 

[The statement of Ms. Keir may be found in the Appendix on 
page 62.]

ChairmanBRALEY. Thank you. 
At this time, I would yield to Ranking Member Davis to intro-

duce the remaining witnesses on the panel. 
Mr.DAVIS. Thank you, Mr. Chairman. 
Dr. Kelly Tiller is a Research Assistant Professor at the Univer-

sity of Tennessee Agricultural Policy Analysis Center. Dr. Tiller 
has extensively researched the potential of new agricultural prod-
ucts and the expanded uses in bio-energy to provide income oppor-
tunities for the traditional agriculture sector in rural communities. 

Dr. Tiller. 

STATEMENT OF DR. KELLY J. TILLER, ASSISTANT PROFESSOR, 
AGRICULTURAL POLICY ANALYSIS CENTER, THE UNIVER-
SITY OF TENNESSEE 

Ms.TILLER. Chairman Braley and Ranking Member Davis and 
members of the Committee, thank you very much for the oppor-
tunity to be here today. 

The biotechnology, biofuels and bio-energy industries have expe-
rienced unprecedented growth over the last few years, but I think 
most industry watchers suggest that the growth we could see over 
the next few years could make the past growth look like the flat 
part of an exponential growth curve yet to come, and much of this 
biofuels growth over the mid to long term is expected to be through 
the commercial scale development of cellulosic biofuels industries 
where cellulosic biomass materials from a wide variety of locally 
appropriate sources contribute feedstock for a range of technically 
appropriate biorefinery processes. 

As Senator Harkin mentioned, a group of my colleagues at the 
University of Tennessee have recently conducted a study for the 
25x25 Work Group and have provided projections of economic and 
ag sector impacts associated with a scenario where U.S. farms, 
ranches and forests would provide 25 percent of total U.S. energy 
needs along with the continued production of safe, affordable and 
abundant food supplies. 

The study estimates that by 2025 we will be producing 86 billion 
gallons of ethanol and 1.2 billion gallons of biodiesel from Amer-
ica’s fields, farms and forests, including the net addition of over 
100 million acres of switchgrass. In total, the economic gains in the 
renewable energy in ag sectors plus interstate commerce top more 
than $700 billion by 2025 and support the creation of more than 
5 million new jobs. 

Achieving these levels of biofuels and particularly cellulosic 
biofuels would truly be transformational. Additional policies and 
goals supporting further expansion of this industry are also in 
place and under discussion right now. Taking some fairly conserv-
ative estimates of the growth in this sector, there could be required 
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between 720 and 1,720 operational biofuels plants spread across 
the U.S. in less than 20 years. By any standard or goal, with the 
significant advances in cellulosic skill and commercial skill, cel-
lulosic biofuels manufacturing is required with no time to spare. As 
we progress toward these manufacturing expansions in cellulosic 
biofuels, there are four considerations that I think we should bear 
in mind. 

First, it is important to recognize that regional approaches to cel-
lulosic biofuels will need to be developed. We need careful assess-
ments of regional feedstock opportunities and comparative advan-
tages to tailor appropriate technologies and approaches for which 
a region has a comparative advantage. 

Second, we need to remember that the cellulosic biofuels manu-
facturing is an emerging industry with a very infant workforce 
available today. Some workers have skills in other fields that will 
transfer well to this industry, but we still have tremendous needs 
as have been discussed. 

Third, progressive research programs are imperative. As of 
today, we do not have a track record of commercially proven tech-
nology in a business model for cellulosic biofuels in the U.S. We 
certainly expect that to change very quickly, but it emphasizes the 
need for significant investments in research and in demonstration, 
and it is important also that these technologies and processes that 
are developed in the U.S. be retained through intellectual property 
that remains in the U.S. 

Fourth, local ownership provides additional developmental bene-
fits. To the extent that farmers and other stakeholders in local 
communities can be actively invested and involved in the cellulosic 
biofuels industry development, they can retain those economic re-
turns in local communities, promoting further investments and im-
provements in education health care, social services, as well as eco-
nomic development. 

It is important, too, to remember, though, that farms are small 
businesses as well. Dedicated energy crops produced today are 
largely research and demonstration in nature. Achieving significant 
long-term growth in the bio-energy will require widespread devel-
opment of entirely new crop systems and models and significant 
educational efforts to spread the knowledge and improve produc-
tion processes. 

With regard to the ag sector, I think it is important to recognize 
that significant research efforts are required to develop these new 
crops and processes. We are essentially starting from scratch. Sig-
nificant research is needed in the areas of crop breeding, crop ge-
netics, agronomic practices, crop management systems, harvesting 
methods, production and harvesting equipment, preprocessing, 
transportation, storage, risk management, and contracting, to 
name a few. 

Second, it is important to note that sustainable systems are im-
perative. 

Third, the energy crop solutions as well are very region-specific 
and must be adapted to local conditions and to local communities 
and resources and infrastructure. 

How do we support the development of this cellulosic biofuels in-
dustry? I believe land-grant colleges and universities have a very 
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important role to play in the development. The three primary func-
tions on which they are built—research, education and extension—
are all critical to successfully achieving the bioeconomy vision, and 
integrating these functions is necessary for developing a viable and 
a sustainable bioeconomy. The ag extension service certainly has a 
long and successful track record and can contribute significantly. 
Investments in research to support this emerging industry are also 
critical to its success. Training the next generation of biofuels re-
searchers and workers requires tailored graduate and under-
graduate curricula that largely still need to be developed and im-
plemented. 

Thank you again for the opportunity to appear before you today. 
Certainly, bioeconomy growth is on a fast track, but it will not hap-
pen overnight. We have the opportunity now to make investments 
in developing and in growing a skilled and sufficient workforce and 
ag sector for the bioeconomy in a manner that is sustainable and 
that maximizes benefits especially for our rural communities. 

Thank you. 
[The statement of Ms. Tiller may be found in the Appendix on 

page 72.]

Mr.DAVIS. Thank you for your testimony. 
I would like now to recognize Dr. Colin South. He is President 

of Mascoma Corporation, which focuses on the development of tech-
nologies for the production of ethanol from cellulosic biomass. Dr. 
South has over 10 years of bioprocess design, construction and 
operational experience in the biotech industry, acquired while he 
was with BioMetics Consulting. He was the former CEO of 
ViaLactia Biosciences, a gene discovery and commercialization com-
pany, and was Fonterra Cooperative Group’s General Manager of 
Health and Nutrition in Auckland, New Zealand. 

Dr. South. 

STATEMENT OF DR. COLIN R. SOUTH, PRESIDENT, MASCOMA 
CORPORATION 

Mr.SOUTH. Thank you. 
Mr. Chairman and Ranking Member Davis, I am pleased to be 

here today to testify on behalf of Mascoma Corporation on this im-
portant issue, meeting the workforce needs of small bio-energy 
businesses. The Mascoma Corporation is a cellulosic biomass-to-en-
ergy company with offices in Cambridge, Massachusetts and re-
search and development offices in Lebanon, New Hampshire. 

Mascoma is focused on commercializing cellulosic ethanol tech-
nologies that will work in every region of the country. Fueling lo-
cally rather than trucking fuel across the country or the globe is 
an important component of what we see as our Nation’s energy fu-
ture strategy. Mascoma is developing advanced cellulosic ethanol 
technologies in its labs, partnering with many academic institu-
tions to further research in the conversion of biomass, and is also 
developing demonstration- and commercialization-scale production 
facilities in several locations, including facilities in New York and 
in Tennessee. 

As Mascoma looks to site cellulosic ethanol facilities, strong part-
nerships with local academic institutions play a critical role. This, 
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in part, comes from our beginnings at Dartmouth College in Han-
over, New Hampshire, but it is also born out of necessity. Unlike 
other bio-energy businesses such as corn ethanol, the academic 
needs for cellulosic ethanol go beyond training workers to work at 
an ethanol biorefinery. We need individuals who can help us solve 
the remaining hurdles to decreasing the cost of the production of 
cellulosic ethanol, and our academic institutions are poised to help 
us do so. 

Specifically, cellulosic ethanol facilities have several additional 
needs that require the focus of our postsecondary educational sys-
tem. These include expertise in feedstock cultivation and regional 
agronomics with an energy crop focus, feedstock aggregation and 
handling, and unique processing operations of cellulosic ethanol fa-
cilities. This last part is especially important because of the variety 
of feedstocks that cellulosic ethanol needs to accommodate. Even 
within a single plant, this will require a much more sophisticated 
workforce. 

Mascoma continues to find talent from Dartmouth and from oth-
ers for our own labs in Lebanon, New Hampshire. There we are fo-
cused on the development of commercial-scale cellulosic ethanol 
production, including consolidated bioprocessing, fermentation de-
velopment and process support. Also, in Tennessee, Mascoma is 
working closely with the University of Tennessee and Oak Ridge 
National Laboratory on the development of a cellulosic biomass-to-
ethanol production facility in eastern Tennessee. Initial research 
conducted by the University of Tennessee’s Institute of Agriculture 
indicates that Tennessee alone is capable of generating over 1 bil-
lion gallons of cellulosic ethanol annually from switchgrass alone. 
The University of Tennessee is committing research funding and 
lending valuable expertise to this project, and among other bene-
fits, this project will further the economic development of the State 
of Tennessee, create investment opportunities for rural farmers and 
attract future research dollars to the State. 

In New York, Mascoma is working with the State of New York 
to design and build a demonstration-scale cellulosic ethanol plant, 
capable of piloting new technologies and processes across multiple 
feedstocks. In addition to the State government, we are partnering 
with Cornell University to focus on the development of feedstock 
supply options and aligning efforts of academic institutions with re-
gional development initiatives. 

Policymakers have set very aggressive, yet achievable, goals for 
the growth of the cellulosic ethanol industry. This ambitious ramp-
up in cellulosic ethanol production will require an equally rapid 
buildup in funding for our Nation’s schools. This country’s schools 
of higher education need an infusion of funding to continue the im-
portant research and development of cellulosic technologies. 

For example, in 2003, Congress enacted and the President signed 
into law the Sun Grant Research Initiative, designed to enhance 
the efficiency of bio-energy and biomass research and development 
programs through improved coordination and collaboration with 
the Department of Agriculture, the Department of Energy and the 
land-grant colleges and universities. The University of Tennessee 
was named as one of the five regional centers to foster that critical 
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research. Congress should do more for this initiative and for re-
search funding in general as it debates the Farm Bill this year. 

Beyond providing valuable research, our Nation’s academic insti-
tutions will also be asked to train the next generation of bio-energy 
workers. At least initially, cellulosic ethanol is intrinsically more 
labor-intensive than corn-based ethanol and will likely require 
twice as many full-time workers than corn-based facilities. Schools 
across the country will be asked to train these workers. To this 
end, the Federal Government should also focus additional resources 
on helping schools build programs and curriculum to do so. 

Mr. Chairman, we applaud your interest in this area and appre-
ciate the focus that you have brought to this issue with your legis-
lation authorizing the Secretary of Agriculture to make competitive 
grants to community colleges to support the education and training 
of technicians in the fields of bio-energy. We think the Federal Gov-
ernment must do more, and I hope that this type of program can 
be included in the Farm Bill on a national basis. 

In conclusion, we at Mascoma are excited about the future of the 
cellulosic ethanol industry, and we appreciate this subcommittee’s 
efforts to help us solve our Nation’s energy security needs while 
creating new opportunities in rural America. 

Thank you. 
[The statement of Mr. South may be found in the Appendix on 

page 77.]

ChairmanBRALEY. Thank you for that opening statement. 
Members will have 5 minutes each for the questioning of wit-

nesses. We may do more than one round of questions, depending 
upon what else is happening on the floor today. 

Let me begin by asking Mr. Rastetter, who operates a renewable 
fuels facility in my district, if you can help us understand a little 
bit more about some of the basic demands of the workforce in oper-
ating a plant that is engaged in producing renewable fuels. One of 
the things that struck me when I visited your facility in Fairbank 
was that it was being run in a control room which had a virtual 
production facility that was visible on computer screens in the con-
trol room, and I think, as we start talking about the employment 
demands of this exciting new industry, it would be helpful if you 
could tell us a little bit about some of the basic components of your 
workforce and what you see as some of the employment needs as 
we move forward from here. 

Mr.RASTETTER. I appreciate that, Congressman Braley. 
As you walk through the plants, the first impression is that the 

technology advancements have been so significant that they essen-
tially run on their own when you look at the screen, which has 
really led to part of the whole energy positiveness of the industry 
and the fast-forwarding of that, but as you dive into the quality of 
the workforce needed to both run those facilities, the computers, to 
interpret what they are telling them, you need to be able to graph 
and maximize whether it be in fermentation or in quality control 
in taking the water off so that there are not issues when it gets 
to the supplier, in the lab in testing the distiller’s grain so that we 
are sending high-quality distiller’s grain back to livestock feed, and 
understanding the protein and the nutritional value of that. 
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Beyond that, clearly, with all of the technology, there continues 
to be more of an art than a science in terms of employees’ knowl-
edge base of the basic biosciences of the quality control of the in-
coming corn, of the product that is presently being put out and 
then, beyond that, what new technology is on the forefront. 

We may just employ 45 people at that plant, but clearly it is all 
of the auxiliary services and enzyme companies and technology pro-
viders that come and offer new technologies that we have to then 
either have engineers who do not have the background to always 
interpret or they need to go to the industry and develop. 

Beyond that, one of the things I had mentioned is, with these 
complexes that you saw in Iowa, ultimately they will become 
biotech complexes. Today, we produce two products—ethanol and 
distiller’s grain. We will use fractionalization on corn. We will be 
using biomass. We will be having cellulosic ethanol. We will be 
spinning the oil off. So all of those new technologies are going to 
require a workforce to deal with and to focus on that. 

ChairmanBRALEY. Thank you. 
Mr. Litterer, my question for you is you have a lot of members 

of your association who have a very thorough understanding of one 
of the principal food stocks that is being used to manufacture eth-
anol in this country, corn, but when I went back to my 30-year 
class reunion last year, I pulled out my high school yearbook and 
looked at the photograph of the FFA members with whom I went 
to high school, and when I went to my class reunion I asked that 
group of individuals how many of them were actively engaged in 
farming. Can you guess how many of them out of the 10 from my 
class were? 

Mr.LITTERER. One? 
ChairmanBRALEY. One. What that tells me is that there are a lot 

of people who I grew up with who have moved on to other compo-
nents of the agribusiness segment of our economy because of their 
love for the land but who are not able to earn a living from farming 
for a lot of different reasons. 

As you look forward to this new bio-energy explosion and think 
about the members and the children of the members of your asso-
ciation, what are you seeing in terms of the types of workforce 
choices that some of the people are making who grew up as chil-
dren of members of your association? 

Mr.LITTERER. Well, as you alluded to, it is quite obvious that the 
opportunities in agriculture are changing. Technology allows farm-
ers to farm a lot more acres than they have in the past, and that 
probably is going to continue to happen, so we have to have other 
opportunities for our children and offspring if they want to stay in 
the State of Iowa and in the rural areas and stay in the rural com-
munities. We think the bio-energy field is going to help us achieve 
that. So it is a good thing for our families and for our rural commu-
nities. 

Beyond that, I think the thing that we see as a vision of the Na-
tional Corn Growers is that starch-based ethanol probably will 
produce about 15 billion gallons of ethanol by the year 2015, and 
a lot of that expansion is front-loaded, and the uncertainty is prob-
ably on the cellulosic portion and how fast that can be economically 
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viable, and the cellulosic portion has a lot more job opportunities 
in addition to what is coming from starch-based corn. 

So, to sum up, I would say that the opportunities in rural Amer-
ica are really enhanced by what is going on with the bio-energy ex-
pansion, and it is good for rural communities, and it is good for our 
rural workforce. 

ChairmanBRALEY. Thank you. 
Dr. Keir, one of the things that we know is that community col-

leges across the country are playing an increasing role in preparing 
students for a whole host of different occupations. 

What is it about this bio-energy segment of the economy that is 
attractive to community colleges as we move forward in pursuing 
a new energy policy? 

Ms.KEIR. That is a very good point because I think sometimes, 
when we are looking at workforce preparation in Iowa and then 
across the country, we have a very siloesque approach to it, so we 
have a lot of advance manufacturing in Iowa, and so we are trying 
to prepare workers for them. We are trying to prepare workers for 
all of the various industries, all competing for diminishing high 
school classes. This particular field, though, I think will be ex-
tremely appealing to young people, and we have seen in community 
colleges how hesitant a lot of students are to really plunge into 
science and math and engineering and the tougher subjects, but 
this, at the end, has that motivational aspect of something new and 
exciting, and it is good for America, and so I think our biggest chal-
lenge here with such low unemployment, at least in Iowa, is to 
really clarify what is involved in this industry and why it is excit-
ing and get down into the middle schools and start filling the pipe-
line. 

When I heard someone say that we needed to fill the workforce 
in 6 months, that is kind of frightening because even community 
colleges, which can turn on a dime, cannot go from nothing to a 
fully trained technician in 6 months. There is a curriculum devel-
opment and things that have to be done with the business, but I 
think this is going to attract a lot of students if we promote it cor-
rectly, and I think we can more than meet the need. 

ChairmanBRALEY. Thank you. 
Mr. Caupert, one of the comments you made that really struck 

me was when you were talking about the role of your program you 
were talking about the void of qualified applicants; and as I was 
listening to Mr. Rastetter’s opening statement it sounds to me like 
the key emphasis of that phrase was ″qualified.″ because it appears 
that there is no lack of applicants in rural America for the job op-
portunities that are being created by the biofuels industry, but the 
real critical component of that is creating opportunities for quali-
fied and skilled workers to fill the need. 

Your program has been on the cutting edge of identifying a need, 
trying to provide training and educational opportunities. Can you 
talk a little bit about how this idea formed and how you went 
through the difficult process of identifying what type of skills and 
programs would be necessary to provide skilled workers in this sec-
tor of the economy? 

Mr.CAUPERT. Absolutely. Great question, Mr. Chairman. 
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Our phone rings off the hook every day from folks just like Mr. 
Rastetter saying, do you know somebody out there that is quali-
fied? We have a phrase at the National Corn-to-Ethanol Research 
Center that this biofuels industry— ″There is a need from GEDs 
to Ph.D.s.″ The need is out there. What is lacking is the qualified 
person. 

We can bring somebody to the National Corn-to-Ethanol Re-
search Center, and within 48 hours we can make that person an 
analytical technologist. We can put them in our pilot plant, and 
they can start pulling samples of ethanol off of a distillation col-
umn and inject it on HPLC, and they can get a number, they can 
record a number. That is an analytical technologist. 

The need is for those folks who can actually analyze the analyt-
ical technology, and that is what our program is doing. 

In addition to recording a number, they are analyzing that data. 
What does 14 percent alcohol versus 18 percent alcohol, what does 
that mean? To Mr. Rastetter’s ethanol plant, that means 4 percent 
more ethanol yield per year, which is millions of dollars in produc-
tion. That is the difference. 

How did we start this collaboration? Simple. We worked with a 
number of community colleges and 4-year institutions to apply for 
an NSF grant. We didn’t get it, but we weren’t disappointed. Be-
cause what grew out of it was a collaborative effort in which young 
folks are coming out of community colleges, 4-year schools, trade 
schools, vocational tech programs, coming to our facility and going 
through these intense programs. We can’t keep people in-house 
long enough before enzyme manufactures, yeast companies, and 
ethanol producers hire these folks away. 

ChairmanBRALEY. I have some very important questions for our 
other two panelists, but I would like to give Ranking Member 
Davis the first opportunity in asking you questions. I yield the time 
at this time. 

Mr.DAVIS. Thank you, Mr. Chairman. 
Dr. Tiller, you mentioned the need to develop region-specific en-

ergy crop solutions. What types of crops do you foresee could be 
used across the country? 

Ms.TILLER. I think it varies tremendously by region, and that is 
one of the reasons that the Sun Grant Initiative which Dr. South 
alluded to earlier was developed as a regional research approach to 
harnessing the land-grant system and identifying what these spe-
cific advantages are, region by region. 

So, for example, in the Southeast, if you look—and Senator Har-
kin mentioned, too, the maps he has seen for projections for switch 
grass and other dedicated energy crops. Because of the climate, the 
growing conditions, the infrastructure we have in place, I think in 
the Southeast we have tremendous comparative advantages in 
some dedicated energy crops like switch grass and perhaps some 
others that are being examined as well but similar in nature, the 
short rotation woody crops, hybrid poplars, other things like that. 
Forest biomass resources is certainly very important in the South-
east. 

As you move across the Nation, the particular advantages change 
a little bit. So do the infrastructure requirements, the training and 
know-how to improve those entire systems of production. But I 
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think that, throughout the country, dedicated energy crops and for-
est crops specific to that region are going to be important. And as 
far as whether it is, you know, camelina, lesporilla, metham—who 
knows what these oilseed or other crops are going to be in the fu-
ture—I think that we have a lot of research still to go to determine 
exactly specifically which crops are best suited to each region. 

Mr.DAVIS. As we move forward as a Congress and try to come 
up with a national solution, do you feel like we need to limit it to 
one region and one product? Or do you think we need to be looking 
at all regions and different products as we look to educate our 
workforce for the future? 

Ms.TILLER. I think it is very important that we look to all re-
gions and try to identify specifically what those needs and advan-
tages—comparative advantages are in those regions. I think that 
we need a fairly careful and thorough assessment to help guide 
those regional approaches, but I do think that we would do our-
selves a disservice if we focussed specifically on one region, because 
the needs and the resources available are so diverse. 

Mr.DAVIS. This appears to me to be a very science-intensive un-
dertaking that we are talking about. Are we doing a good enough 
job in K-12 preparing our workforce for the future, in your esti-
mation? And leading from the K-12, do you feel like we ought to 
limit our help to just community colleges? Do you think we ought 
to be looking at land-grant institutions? Universities? 

Ms.TILLER. Well, I think that one of our successes historically 
has been this very integrated, broad approach that we have to our 
educational system. I think it starts early, and it continues on, and 
I think that all of the different approaches are a good fit for par-
ticular needs. 

I do think in the case especially of the future as we look toward 
cellulosic biofuels, I think that the role that the land grant univer-
sities and the postsecondary schools can play is tremendous. I 
think that the integrated research, education, and extension—so 
not only doing the research in these research institutions but also 
bringing students into the labs to work with the researchers, to in-
tegrate that information into the courses that are being taught at 
the graduate level in particular, and the opportunity then to work 
through extension and take that information out to the public 
being—I think that is a tremendous advantage and going to be a 
very important approach, although part of an integrated approach 
that starts K through 12 in moving this forward. 

Mr.DAVIS. Looking back at K-12 just a little bit, I know there are 
programs in vocational education, Future Farmers of America, 
FFA. Do you know if they are starting to integrate this into their 
training? 

Ms.TILLER. I am only aware of some local programs that we have 
in east Tennessee. We have a Young Biodiesel Leaders Program 
that our clean cities group, East Tennessee Clean Fields Coalition, 
has started where they go into high schools starting as young as 
sixth grade and work with the students to educate them about al-
ternative fuels, how they can use them locally. They then go and 
educate their bus drivers about potentially using biodiesel in their 
fleets and others in their community. 
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So there are programs. I am not aware of others except some 
that are very local in nature. 

Mr.DAVIS. Moving a little bit from education over to industry, do 
you know if any of the major agriculture firms like John Deere are 
helping assist with financial benefits of moving in this direction in 
agriculture? 

Ms.TILLER. Certainly agribusinesses look down the road and see 
this as their future as well. So, yes, I think that they are recog-
nizing the opportunities that they have today to invest in this area 
and are looking for opportunities to do so. 

Mr.DAVIS. Dr. South, I know that you are based in the North-
east, and I am certainly glad that you are working with the Uni-
versity of Tennessee and Tennessee in particular, but it sounds like 
other States as well. Why did you choose Tennessee, why did you 
choose New York, and why are you looking across the country? 

Mr.SOUTH. The commonality between New York and Tennessee 
that was seen as some great leadership at the Governor level, the 
State level—we have certainly seen a commonality between those 
two States with leadership at the State government level for pro-
motion of the programs. They both see themselves as States that 
have an opportunity with regional biomass availability and also the 
opportunity to lead in the field of Tennessee in particular. The Gov-
ernor’s budget from Governor Bredesen has a significant commit-
ment in both the establishment of the biofuels industry at the 
grassroots level through initiatives with farmers, through initia-
tives with the University of Tennessee to develop the actual dedi-
cated energy feedstock and a commitment to manufacturing. 

So I think the overall vision of needing to address the issues in 
cellulosic ethanol across the value chain rather than just at specifi-
cally targeted initiatives is a wonderful space to be. When we look 
at that biomass map the places that can grow it reside Northeast, 
Southeast, through those biomass growing areas. And the vision of 
Tennessee particularly against that is a wonderful thing, and it has 
led to our great deal of interest. 

Mr.DAVIS. If you were a K-12 student looking to move forward 
in this industry, where would you be looking? Would you be looking 
with just a high school diploma? A community college? Would you 
be looking to university, on-the-job training? Where do you think 
the jobs in the future are going to be? 

Mr.SOUTH. I believe when we look at the jobs in the plant, those 
screens that you look at when you run a process plant, be it an eth-
anol plant, a cellulosic ethanol plant, a chemical plant, the chal-
lenge is not to look at the data and control the plant, because the 
plant is designed to control itself. It is to look at where the plant 
is going. It is not what is now. It is the interpretation of what will 
happen in the future. 

And those skills as we have alluded to before really come from 
that in-depth understanding of processes. It is not a K-12 level. It 
will happen at the community colleges, and certainly the leadership 
and the development of those cellulosic programs to take the next 
step between two substrates and new processes will definitely be 
developed out at a university level. 

Mr.DAVIS. Thank you. 
ChairmanBRALEY. Thank you. 
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Member Davis mentioned something that is very important to 
my district, a company called John Deere. One of the things that 
you can find if you go to the Smithsonian Institute is the Waterloo 
Boy tractor, which was originally started by the Froelich Tractor 
Company, the first gasoline-powered tractor in the company in 
Froelich, Iowa, which is also in my district. Thank you very much 
for giving me that opening. 

There are four John Deere production facilities in my hometown 
of Waterloo, Iowa. They have a big industrial equipment manufac-
turing facility in Dubuque, Iowa, also in my district; and the world 
headquarters is in Moline right across from my district in Dav-
enport, Iowa. 

Dr. Tiller, one of the things that you mentioned was the need for 
progressive research models to deal with the feedstock diversity 
that we see across the country; and what I would like you to do, 
if you wouldn’t mind, is elaborate a little bit on what you meant 
by that. 

I think one of the things we are looking for is education and 
training programs that are uniform in some applications but also 
are flexible enough to deal with the diversity of feedstock we are 
going to be seeing, especially in the emerging cellulosic industry 
and other bio-energy production facilities. 

Ms.TILLER. Sure. I think that we are going to see tremendous 
change over the next few years and what we envision today is not 
going to be anywhere close to what things will look like in 10 
years. I think they are continually evolving, and it is important 
that we recognize that. They are also very specific to those local re-
sources. 

But one example that I think points out some of the challenges 
is the experience we have had over the last few years with some 
pilot production trials for switch grass as a dedicated energy crop. 
To begin with, the farmers who are planting it called their exten-
sion agents a few days after planting to ask exactly what they were 
looking for; and the response was, well, look for something in a 
row. 

The point is, we really know so little about a lot of these feed-
stocks right now. So we are starting from the ground level. We 
need—I think we start from the place where we are, which is using 
the existing equipment and infrastructure and knowledge base we 
have. But we have a long ways to go to optimize that and to refine 
those processes and the management and the harvesting, the 
transportation, storage, logistics, all the various aspects that go 
into turning something from a crop into a feedstock. We have a 
long ways to go to wind up with a very efficient system. 

And it is important, too, I think to note that, right now, the 
model for the cellulosic ethanol biorefineries, about half of their 
costs are tied up in getting the feedstock to the plant and ready 
to use. 

ChairmanBRALEY. Dr. South, one of the things I am very proud 
of is that I graduated from Iowa State University, the birthplace 
of the digital computer and also home as a graduate student to 
George Washington Carver. One of the things that George Wash-
ington Carver taught us was that there are endless opportunities 
to derive benefits from plants. And having grown up in a State 
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where my parents both grew up on farms in Iowa during the De-
pression, my family has been farming and teaching in Iowa for over 
a hundred years, one of the things that is always a huge part of 
the agricultural experience was a very strong sense of stewardship. 

When I look at some of the research that is taking place around 
the country, including at Iowa State, and looking at a diverse vari-
ety of feedstocks even outside this country that could be used to try 
to reduce not just America’s dependence on petroleum-based fuels 
but the world’s dependence on petroleum based fuels, one of the 
things I am interested in is how do we take some of the education 
and experience in this bio-energy industry and transfer it across 
the world to developing countries who are under the oppressive 
hold of petroleum-based energy producers and are being kept back 
in their own economic development? I am interested if you have 
any thoughts on how we can move to that level as well. 

Mr.SOUTH. I think the key to moving to that level is the estab-
lishment of the industry. There is just so much latent demand. We 
have interest all over the world talking to us about how do we de-
velop this industry in our country. And the challenges even in a de-
veloped country like the U.S., where there is a lot of incentive, a 
lot of market pull for this material, we need to put in place those 
things that will bootstrap the cellulosic ethanol industry and meet 
some of our own goals. Because the proof of concept of this industry 
will be when we have multiple biorefineries running 24/7 and pro-
ducing cost-effective ethanol. 

When that happens, not understating the ease in which it can be 
done, but the pull that is coming from those countries that are 
talking is already there. The researchers, the investment, it is al-
ready waiting to happen. The biomass growth areas of the world 
through the equatorial regions are the areas that are ideally suited 
for biomass ethanol, and they are ideally suited to be cost-effective 
in doing so, and they have a real need. 

The issue is going to be again around the types of thing that 
Kelly was talking about. There is from one end to the other of this 
value chain a need to move it up a step, to take it to a commercial 
application; and it needs to be fostered in a way that we get 
through the transition period into that commercial application. 

ChairmanBRALEY. Thank you. 
Mr. Rastetter, one of the things that all of us in the Small Busi-

ness Committee are very interested in is the impact on Main Street 
of the decisions that we make here in Congress. What I would like 
you to do, if you would be willing to, is share some of your observa-
tions about how ethanol producers in Iowa and around the country 
have had an impact on Main Street merchants, stores and the com-
munities that you serve. 

Mr.RASTETTER. One of the interesting aspects of it is just all the 
facets that it impacts. 

To Congressman Davis’ earlier question about people teaming 
with FFA, the Renewable Fuels Association has started funding 
significant curriculum development with the FFA group to hit all 
the facets that you think about. If you think about the impact of 
biofuels, it impacts agronomy and stewardship of the soil and re-
search having to do with the amount of stover that you can take 
off of eventually. So that we are prepared for cellulosic ethanol to 
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biotech genetics on corn, to precision farming on GPS from John 
Deere, to local dealers from a transportation standpoint instead of 
a market where we ship corn overseas and a unit train creates a 
couple of jobs. We have hundreds of new jobs created in logistics 
and management of that, whether it be from actual truck driver to 
the education aspect. 

To communities like Fairbank, Iowa, where we spend $110 mil-
lion in a community of 400 people, that on a per capita basis would 
be unheard of. That for the next generations to come that plant 
will be producing some form of energy. And it may not be exactly 
what we have today, but it will transverse and continue to develop, 
to education, to people having interest. 

The comments that—we have hired half a dozen engineers that 
range from working in Oman to South America, that have come 
back to Iowa that graduated from Iowa State, to farm kids who got 
jobs around the country. So from local businesses and all the infra-
structure created in the turnover, to corn farmers who now have 
land values that have increased over 20 percent because they don’t 
need government subsidies to survive when they have a price that 
is reflective of the value. To now an infrastructure and investments 
that will continue to increase yields and the technology and starch 
levels of corn that will allow us to extract more ethanol from that 
corn, to livestock producers who are now doing research and sub-
stituting distillers grain for corn and soybean meal they previously 
have had. 

It is really hard to describe in detail out the facets of it, but with-
in that there are literally hundreds of jobs created. When you think 
about a plant our size that eats 39 million bushels of corn and 
sends a third of that back to livestock feed, ships the rest to add 
to fuel and the ensuing benefit to the economy that happens. 

ChairmanBRALEY. The States of Iowa and Ohio are sometimes 
confused by people on the east coast and the west coast. But the 
State of Ohio has a great combination of rural parts of the State, 
great educational institutions, and a great manufacturing history. 
So I am very pleased to yield to the ranking member of the full 
Committee, Steve Chabot, and would ask him to share his com-
ments or questions with our panel at that time. 

Mr.CHABOT. I thank the chairman for yielding. 
I would just note that clearly the best part of Ohio is around the 

southern part of Cincinnati, which happens to be my district. But 
I do appreciate the substance of this hearing, and we have been 
ably represented by the gentleman from Tennessee, Mr. Davis. 

I don’t have any specific questions, but I would just comment 
that this is an area that I think is critical to the future of our coun-
try and our reliance upon energy and how important it is. This 
whole area that you all have been discussing today is of the utmost 
importance, so I want to thank you for holding the hearing. 

With that, I yield back the balance of my time. 
ChairmanBRALEY. Thank you very much. 
Mr. Caupert, one of the follow-up questions I had for you, as you 

look for people coming into your program right now, can you give 
us a little more detailed sense of where those people come from, the 
types of backgrounds they bring, and what varying levels of train-
ing they need once they show up at Edwardsville? 
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Mr.CAUPERT. Great question, Chairman Braley; and we thank 
you for it. 

As I mentioned before, the folks who are working in this industry 
they literally change from the GEDs to the Ph.D.s; and that is 
what we see come in our doors. 

One of the programs that we are most proud of is a program that 
we launched through a wired grant in January of this year in 
which displaced workers, a group of people that we have not even 
touched on today, but displaced industrial tradespeople from the 
automotive industry in Michigan and other places around the coun-
try are traveling to our facility so they have something that they 
can put on their resume to relocate them, if you will, and find a 
good-paying, quality job. 

We range from that to people from Dartmouth and MIT. The 
folks from Mascoma have visited our facility. Really, the sky is the 
limit in the types of people that come to our program. 

One of the things I would encourage everybody to do in free time 
is to read the exit interview of one of our recent interns that I in-
cluded in my written testimony. Billy Whitlock came out of Michi-
gan State university as a young chemical engineer who was full of 
theory but had no applied experience whatsoever. I remember 
Billy’s first day because his first day coincided with my first day. 
And he looked at me and he said, John, so that is what a pneu-
matic pump is. And I think that tells the story pretty comprehen-
sive about our program. 

ChairmanBRALEY. Dr. Keir, one of the things that we know 
about educational institutions as a whole is they are constantly at-
tempting to try to identify emerging needs for education and train-
ing; and meeting the demands of a highly skilled workforce will be 
an issue that is an ongoing concern in the renewable fuels industry 
and renewable energy industry. As you look at the role of commu-
nity colleges in that mix, how do you foresee future trends impact-
ing the type of flexibility you need to provide in the curriculum 
that you are offering? 

Ms.KEIR. That is also a really good question. 
One of the things that I wanted to talk a little bit about is the 

need for faculty development and the development of ever-changing 
curriculum that is being offered to middle school, community col-
lege, and 4-year university faculty. The program that we have, the 
A tech program, we partner with MIT and Iowa State and several 
other research industries; and what our job is to take the new sci-
entific knowledge or the new engineering knowledge that is pretty 
much un-understandable to most people—I needed a lot of tutoring 
just to do this—and transform it into curriculum that then is avail-
able throughout the Nation to community college faculty, to com-
munity colleges and to K-12. So some sort of funding and system 
so that you can continually quickly refresh your curriculum is abso-
lutely essential. 

I think the point I was trying to make earlier, too, is that every-
body finds this very exciting; and so every community college in 
Iowa has stepped forward. So we have programs sprouting up ev-
erywhere. So there is a lot of duplication and not enough collabo-
rative, systematic sharing of curriculum and faculty development. 
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ChairmanBRALEY. Thank you for your participation today. It was 
good to have you here. 

One of the things that I am interested in, Mr. Litterer, is the im-
pact on profitability and opportunities for success for farmers that 
the renewable fuels bio-energy industry is providing. One of the 
things we know is that there is a significant amount risk that 
farmers are exposed to every year: price dynamics, unpredictable 
weather and many, many other variables. Can you talk to us a lit-
tle bit about how renewable energy production has become a form 
of risk management for farmers by allowing them to diversify their 
investment? 

Mr.LITTERER. Thank you, Chairman. Yes, good question. 
As you are well aware, a lot of our members are also investors 

in ethanol plants. So they have taken a piece of ownership, if you 
will, into an alternative way to market their corn. So, for them, it 
has become a win-win deal. They can either sell into the market-
place or get a return through their investment in the ethanol 
plants. So that has been a very important aspect. 

But, more importantly, I think going forward it has basically 
driven the demand for corn and not just corn, all commodities. It 
has helped raise the price level of all commodities not just in the 
United States but worldwide. This is a beneficial thing worldwide 
for farmers. We don’t operate in a vacuum in the United States in 
producing corn. There are other areas in the world that are doing 
corn production, too: Argentina, Eastern Europe, South Africa. 

And then that is going to create demand for the wheat, the other 
feed grain, to feed the livestock industry. So it is a complex ques-
tion. But what has happened is good for farmers around the world. 

I think, as Mr. Rastetter alluded to early, we don’t have to rely 
on a government subsidy because of low corn prices. This is cre-
ating a unique opportunity in our business. Again, just the price 
of the commodity itself but also the investment possibilities and op-
portunities that we, as farmers, are operating in this growing in-
dustry. 

ChairmanBRALEY. Well, this has been a fascinating hearing for 
me personally. One of the reasons that I am so excited about the 
subject of the hearing is that it combines three of my passions: edu-
cation, agriculture and energy. 

What I would like to do is get each of the panelists, starting with 
Dr. South, 1 minute to just wrap up and tell us what message you 
would like us to take away from this hearing as it relates to your 
individual testimony, what you would like to see us be doing in 
Congress in this area. But just give you an opportunity to close 
with some closing remarks. 

Mr.SOUTH. Thank you. 
Firstly, thanks for the opportunity to speak today. It is an impor-

tant topic to us, obviously. 
I think the requirements for education across the board in this 

sector are huge. To be the industry we aspire to be in terms of this 
impact on U.S. energy supply, if we just take the percentages and 
multiply across against what the R&D that goes into the petroleum 
industry is versus what it would be against what is our nascent 
cellulosic industry and project those down into the requirements we 
are going to have across our postsecondary school education, I 
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think we have major challenges ahead of us. The great thing is 
there is a lot of focus coming in now, and we applaud the leader-
ship that is being shown by the Committee in doing so. 

From our perspective, the most important thing we are going to 
do to hone the requirements for this education is get on the ground 
as quickly as possible and get the operational experience that can 
really drive out operational excellence in manufacturing and bring-
ing new technologies through to market. 

So, from that perspective, the right things are being done. We 
need to make sure that we can actually establish the industries 
and meet some of the very, very aggressive goals that the U.S. 
Congress is setting for us. 

Ms.TILLER. Thank you. 
I think that as we look toward the future and the bright opportu-

nities that a cellulosic-based ethanol and biofuels bio-energy bring 
in addition to the existing renewable energy sector that we have, 
it is important to recognize that there are really two stages; and 
I certainly applaud you for looking ahead to that second stage 
where this industry is well developed and well on its way to achiev-
ing those goals. But there is a precursor to that, and I think the 
land-grant universities in particular have a real role to play in the 
research and development and deployment of those technologies 
that are required in order to achieve that future vision. 

I think also it is very important to remember as we move for-
ward that this is likely to develop as a very region-specific ap-
proach, and we need to be sure that we are evaluating those re-
gion-specific advantages and moving forward in region-appropriate 
ways. 

Ms.KEIR. I would reiterate the need to be very systematic about 
this, to find a way to share the knowledge and not end up with a 
lot of duplicative training programs in community colleges and K-
12 that haven’t been informed by the science, finding ways, as in 
the New Era bill, to have some champions and organized structure 
and then to have a structure for training at all of the levels that 
is very quickly infused with the new knowledge that is going to 
come up. 

And I also want to agree that, while the community colleges, par-
ticularly because of their location and their workforce development 
emphasis, are really a good place to center the leadership or the 
forward momentum of this, none of this will happen without part-
nerships with the research universities and the land-grant univer-
sities because that is where the new knowledge is going to come 
and continually infuse. And none of is going to happen without a 
partnership with the K-12 sector. That is where we will motivate 
young people to prepare and be interested in these careers when 
they have so many other choices now in the United States. 

Mr.RASTETTER. From a public policy standpoint, the government 
has asked private industry and agriculture to develop the biofuels 
industry. We have responded with that. The industry has invested 
literally billions of dollars to support that commitment. And as we 
look to touch the broad sectors of agriculture all over the country 
as it moves into cellulosic ethanol, biomass, energy savings, agro-
nomic work, education and curriculum, and the ability to have a 
fluid program that is free of government bureaucracy when commu-
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nity colleges need to have flexibility as those curriculums change 
and as land-grant universities and research universities need to 
downstream that technology improvements and information is 
going to be critical. 

So the machine is working. The train is leaving the track and is 
clearly responding to the national call, and if you can overlay that 
with education benefits you are going to see long-term generational 
benefit to the country and energy independence. 

Mr.LITTERER. Just to reiterate a couple of points already made. 
I think this whole energy bio-energy field is going to be an evo-
lution. In other words, we are not here today and that is the way 
it is going to be down the road. It is going to evolve. Part of that 
is going to be cellulosics building on even with corn. Corn can con-
tribute significantly with the cellulosic portion and the fiber and 
the kernel and some of the corn stocks and cob so forth. 

So I think the educational part of this is going to be an evolution 
in all these things that are going to change because we are going 
to an evolving industry. 

Secondly, and it wasn’t mentioned today because we are focusing 
on energy, but biorenewables. I was at a grand opening of a plant 
in Loudon, Tennessee, and that plant is producing high-fructose 
corn syrup, ethanol, and it is producing polymers. Polymers, those 
are starch based from corn there. But they are also going to have 
great potential in the future, too; and it is something that our edu-
cational institutions are going to have to pay attention to. 

Mr.CAUPERT. Mr. Chairman, there are four things. 
Number one, there is no shortage of people that are available to 

work in this industry. The shortage is of qualified people. 
Number two, training clearly needs to go beyond textbook learn-

ing, need to be applied learning. 
Three, I completely agree with Dr. Keir that there certainly 

needs to be more collaboration and a systematic approach to the 
education and training that takes place. 

And, finally, the biofuels industry does not know State borders. 
Therefore, the education and training that takes place needs to be 
national in focus irregardless of ZIP Code. 

ChairmanBRALEY. Thank you. 
Member Chabot, do you have any final remarks that you would 

like to share with the Committee? 
Mr.CHABOT. No, just, once again, I thank the panel. I will review 

the testimony they have given today, and I thank you for holding 
the hearing. 

ChairmanBRALEY. The final comment I would like to share with 
everyone here is one of hope. When I go home to Waterloo, Iowa, 
on the weekends I look right across the street and I see the house 
that Jessica Lange lived in when she came to film the movie 
″Country″, which was an attempt to capture the despair of the 
farm crisis of the 1980s. And as I drive around the countryside in 
my district and I see the Hawkeye renewables ethanol plant in 
Fairbank and I see new energy and focus throughout my district, 
throughout my State, and as someone who grew up in a small town 
of 1,500, working on farms and in grain elevators, it is very, very 
exciting seeing people taking control of their destiny. 
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We in Congress need to help them by helping provide the next 
generation of education, training and experience to make sure that 
we can be moving in a new energy focus and that we can transfer 
what we learn throughout the world to reduce our dependence on 
petroleum-based fuels. 

So I thank all of our witnesses for coming; and, before we ad-
journ, I ask unanimous consent that members have 5 days to sub-
mit statements and supporting materials for the record. 

Without objection, so ordered. 
The meeting is now adjourned. 
[Whereupon, at 11:45 a.m., the Subcommittee was adjourned.]
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